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It is the aim of this guide to reach especially members of the 
Association present at the Boston meeting, who may desire to visit 
localities not included in the general excursions offered by the hosts 
of the occasion. It is not intended, therefore, to be complete for 
the region ; but gives as it were sample cases which are likely to be 
of interest to visitors. The literature appended, with one excep- 
tion, contains only papers which are recent and easily accessible. 
In the case of Palseontology, however, the list is probably fairly 
complete. Geologists from the interior cannot fail to be struck 
with the marine action exhibited ; and those acquainted mainly with 
fossiliferous rocks of simple structure will appreciate the change 
to a district composed largely of igneous types, with sediments of 
complex history. Biologists also will appreciate the opportunity 
for studying the local marine fauna and flora in their various phases. 
Most of the localities listed are within a short distance of Boston, 
and may be visited in a portion of a day. A few others have been 
noted, because their interest entitles them to recognition, and 
because some may desire to see them. 

To all those who have aided in making the guide we offer our 
thanks, appreciating the fact that the time has been short in which 
to write the note^ presented here, and that it had to be taken from 
other important duties. In some instances, small fragments of 
material have been contributed by others than the authors of the 
articles, and these are acknowledged in each case. The illustrations 
have been selected, not so much to illustrate the text as to call 
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PHYSIOGRAPHY. 



Prof. W. M. Davis. 



UPLANDS OF SOUTHERN NEW ENGLAND. 

The view from any of the hills near Boston, preferably from 
Arlington Heights (reached by electric cars, passing through Cam- 
bridge), discloses the moderate relief of the skyline, little in ac- 
cord with the great disorder of the rock structures. This has given 
rise to the opinion that the skyline represents the general level to 
which denudation reduced Ihe deformed structures, when the whole 
region stood lower than now ; and that the valleys by which the 
uplands now are so freely dissected result from a later cycle of 
denudation, which was introduced by the uplift of the region to an 
altitude somewhat greater than that of to-day. A slight depression 
after the valleys had been eroded was the chief cause of the existing 
irregularity of the shore line, subject to modification by slight 
oscillations of level, and by plentiful deposits of drift in connec- 
tion with the glacial period. 

In the neighborhood of Boston, the area occupied by rocks of 
moderate resistance is so great that an extensive lowland has been 
worn down, known as the "Boston Basin" in its topographical (not 
strictly in its geological) sense. Here the overlapping sea enters 
farthest into the coast 4ine by reason of the lowland, and this has 
given Boston an advantage over the neighboring early settlements 
of Plymouth and Salem. The harbor would enter still farther into 
the land, but for the drift that floors much of the basin. 

The uplands in eastern Massachusetts are so extensively inter- 
rupted by valleys that it would be difficult to convince anyone 
of the reality and continuity of the ancient peneplain which the 
uplands are thought to represent. An excursion farther into the 

(1) 
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remains of a very large drumlin, from which more than half the 
original volume has been swept away on the exposed eastern side, 
and about a sixth on the less exposed western side. A long double- 
curved spit, bare at low tide, trails into the harbor from this island. 
It will be noticed that the vigor of attack of the sea at various 
points is shown by gra8sed"[and bare erosion slopes. In a few cases, 
however, the turf is laid artificially over fortifications. Pember- 
ton landing is on the western end of a shorter spit formed by waste 
from the drumlin s of Hull. The railroad thence follows the shore 
for a mile eastward. Leaving the train at AUerton, the axis of a 
long drumlin may be followed eastward to the fine bluff of Point 
AUerton ; thence a walk of a mile southward along the beach leads 
to Strawberry hill (bearing a reservoir) , once cliffed by the sea, 
but HOW protected by several hundred feet of beach built in front 
of it. Faint lines of former beaches may be traced north and 
south from the abandoned sea cliffs of this hill. (Take train from 
Waveland station to Nantasket.) Other abandoned cliffs are 
found on drumlins just . north of Nantasket, beyond which the 
ragged rocky coast extends southeast towards Cobasset, with the 
ledges of Minot's light off shore. The irregularity of the rocky 
shore line suggests that little detritus has been brought to Nau- 
tasket beach from the southeast ; and hence that the materials of 
the beach have been supplied largely from destroyed drumlins, 
whose bases now remain in the shoals marked by beacons east of 
the beach. (See also Geology, p. 21 ; Palaeontology, p. 61.) 

Literature. 

See map In Crosby's Geology of the Boston Basin, Part I, Kantasket 
and Cohasset (obtainable at Museum of Bos. Soc. Nat. Hist.). 

PBOVINOETOWN, CAPE COD. 

" The bended arm of Massachusetts," as Thoreau called Cape 
Cod, consists of (Tertiary?) bedded sands and clays on which a 
greater or less amount of glacial drift has been deposited, some- 
times in strong morainic form, sometimes as broad washes of gravel 
and sand. The outline of the forearm of the cape when the present 
attitude of the land was assumed has been modified greatly by 
wave action. A long, smooth, slightly convex cliff has been cut 
fronting the ocean and along the eastern side of the cape, and ex- 
tensive sand reefs and spits have been built northward to the 



EXPLANATION OF PLATES. 



Prom the "Outline of Cape Cod," by W. M. DavfB, In Am. Aead. ArtH and 9cl., 

Proc, vol. 81. 



Fio. 1. Stages in the development of the oatline of the north end of 

Cape Cod. 
Fig. 2. Ideal section showing development of shore profiles on Cape 

Cod. 
Fig. 3. Map of stages in the gradation of an irregular shore-line, like 

that which Cape Cod formerly possessed. 
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EXPLANATION OF PLATES— CONTINUED. 



Fig. 4. Sections illustrating the growth and subsequent history of off- 
shore bars. 

Fig. 5. Map showing the progress of erosion of headlands and the mi- 
gration of flying spits. 

Fig. 6. Map of the changes in the outline of High Head and vicinity. 
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represent the Tertiary dissection of the uplifted Cretaceous pene- 
plain, whose upland remnants constitute so important a share of 
the topography of the Atlantic slope. 

Submergence of the valleys produced the ragged coast of Maine, 
the depression being associated with the glacial epoch ; but since 
then there has been an emei^ence of at least 300 feet, as may be 
proved readily on tliis excursion. During the period of subsidence, 
postglacial marine clays were deposited in the arms of the sea and 
are to be seen now in the valleys, where they form flat fields dis- 
sected by a young drainage system, with narrow valleys and fre*- 
quent landslides. The shore line of the 300-foot level may be rec- 
ognized in a bench and bluff at the southeast base of Blackstrap 
hill, and again at Poplar hill, another drumlin three miles farther 
north, as well as on certain beach-like gravel flats, north and south 
of the latter. The present ragged shore line of Maine is therefore 
not the direct result of the submergence of a rugged land, but of 
the emergence of an uneven sea bottom — uneven because the ma- 
rine clays that were spread upon it had not been deposited in suf- 
ficient quantity to smooth over its previous inequality. 

The farmers of the coastal district make a division of their land 
on a strictly physiographic basis. The ledgy ridges are left to 
forest, wood lots, and rough pastures. Ridges of this kind ad- 
vance between the clay-filled valleys toward or to the coast line ; 
outlying ridges or hills form the island fringe off shore. Till- cov- 
ered uplands are generally cleared and farmed, as north of Black- 
strap hill ; here stone walls often divide the fields. The clay-filled 
valleys are cleared and cultivated ; the roads are very bad in wet 
weather, unless improved with gravel. Farmhouses are located 
frequently close to the line between ledgy hills and clay fields. 
Often streams are superposed locally on ledges once buried by the 
clays ; hence waterfalls are common near the shore line, and this 
feature gives reason for the occurrence of paired cities, like Lew- 
iston and Auburn on the Androscoggin, and Saco and Biddeford 
on the Saco. 

A comfortable trip from Boston to Portland and back may be 
made by boat at night; and the day between will suffice to give a 
good view of the coastal district, especially if a bicycle is taken 
along, and the roads are not rough and muddy from recent rain. 

literature. 

There is no literature upon this subject, from the standpoint pre- 
sented here. 



b GUIDE TO LOCALITIES. 

CONNECTICUT YALLET : MERIDEN DISTBIOT. 

A single day's visit to the immediate neighborhood of Meriden, 
Conn., will give a good view of tfie general features of the Triassic 
formation, between the crystalline uplands on the east and west. 
Reaching Meriden by evening train from Boston, the following 
early morning may be given to the ascent of West Peak, the highest 
of the Hanging hills, about three miles northwest of the city. 
These hills are formed on the main extrusive trap sheet^^of the 
valley. The summit commands a fine view of the western uplands 
and valley lowlands ; the former being a peneplain of Jura-Cre- 
taceous denudation, now uplifted and dissected by relatively nar- 
row valleys ; the latter being a rough local peneplain, the product 
of denudation in some part of Teitiary time, surmounted by re- 
sidual trap ridges, ornamented with drumlins, and veneered with 
washed drift. In clear weather, Long island is seen distinctly 
beyond the Sound. 

Lane's quarry in the main trap sheet, a mile north of the city, 
may be visited next. It exposes the upper vesicular surface of 
one lava flow, buried under the dense basal portion of a second 
flow ; the compound mass being faulted. The fragmental deposits 
of the anterior lava sheet, locally known as the Ash Bed, are ex- 
posed about three miles northeast of Meriden on the road to Berlin. 
An active walker might cross the fields from the last point and 
ascend Chauncey Peak, from whose southern bluff an excellent 
view may be obtained of the several blocks into which the district 
is divided by faults. A characteristic contact of the overlying 
sandstones with the vesicular upper surface of the main trap sheet 
is found in Spruce brook, at the northeast end of Lamentation 
mountain, a few hundred feet south of a cross-road and about five 
miles from Meriden ; but this extension of the trip would require a 
horse and carriage. 

By the use of a team, a second day in this locality might include 
a visit to the basal contact of the Triassic sandstones and conglom- 
erates on their crystalline foundation, displayed well in the ravine 
of Roaring brook, three miles west of Southington ; and the upper 
contact of the overlying sandstones and shales with the intrusive 
trap of Gaylord's mountain (the northern extension of the West 
Rock ridge series) in another Roaring brook, three miles southwest 
of Cheshire. A third day would allow an excursion to Middletown 
and the great sandstone quarries of Portland, where the Connecti- 
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Fn)ni '• <^ua^T1^■^ III th«» lavn beds at Merlden, Conn.," by W. M. Davia, In Am, 

Jonra. Scl., 4t)i tertes, vol. 1. 



I-'m;. 1. Map of the tfeiieral relations of trap and faults in the Meriden 
district. The Meriden quarries are located at the point marked 

Fir, 2 Drngrammatlc map and section of the local relations of the 

•luarry ridge at Meriden. 
Kiu 3. Diagrammatic map and section showing the location of the 

<iuarries and surrounding country at Meriden. 
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cut leaves the broad Triassic lowland and enters the narrow 
gorge-like valley that it has cat in the eastern uplands on the way 
to the sea at Saybrook. A beautiful view of this district may 
be obtained from Great hill north of Cobalt station, Air Line 
railroad, a few miles east from Middletown. As an illustration of 
a narrow valley worn in uplands of resistant rocks, draining a broad 
valley lowland underlain by weak rocks, this view has few equals. 

Literature. 

The literature of the Connecticut valley is abundant, but usually 
views the subject from the geologic standpoint. Among physiographic 
papers is the following : — 

Davis, W. M. — Topographic development of the Triassic formation of 
the Connecticut valley. (Am. Journ. Sci., Sd series, vol. 87, pp. 423-484.) 

Of geologic papers, there are many by Dana, Davis, Emerson and 
others, including the final report upon the Connecticut Trias, by Davis, 
which is in press as this is written. 

Boutes. — The routes to the main points mentioned are as follows : — 

Boston harbor, any of the excursion boats plying between the city and 
resorts on the south shore. 

Provincetoionf by rail. Old Colony system from Kneeland street sta- 
tion. By boat, each morning from Commercial wharf, Boston ; excursion 
stop-over tickets r^ 9 1. 50. 

Coastal plain of Maine, by train. Eastern division, Boston and Maine 
road from North Union station, for Portland. By boat, from India wharf, 
Boston, for Portland; single fare $1:00. 

Meriden, Boston and Albany railroad to Springfield, Mass. ; New 
York, New Haven and Hartford road thence to Meriden. 



GEOLOGY: NORTH SHORE. 



J. Edmund Woodman. 



PLUM ISLAND DUNES. 

Boute. — (1) From North Union station by Eastern division, Boston 
and Maine railroad, to Newburyport ; electrics eastward from station to 
near Merrimac square ; horse cars from Merrimac square to Plum island, 
north end. Single fare $1.00. (2) By same rail route to Ipswich ; walk 
to boat ; take boat for Plum island, south end. 

Fine dune action, constructive and destructive, can be seen 
here — in operation if there be a wind. The formation of eolian 
ripples, structure of dune-sections, encroachment of wind-blown 
sand westward, swamping up of protected shallow-water areas 
between the mainland and the off-shore bar forming the island, 
protection by beach grass, and filling of lagoons by eolian sand, 
are among the phenomena visible. Marine action itself is not so 
varied in its effects as elsewhere. 

BEAOH bluff AND MARBLEHEAD NECK. 

Boute. — By rail. Eastern division Boston and Maine road, Marblehead 
branch, from North Union station, tickets for Beach Bluff; fare $ .30. 

By wheel J to Lynn by way of Broadway, Chelsea ; thence along line 
of Swarapscott electrics to within one block of Beach Bluff station. Turn 
to right in either case, to water front. 

Marine action is powerful all along this part of the coast. A 
pretty continuous bench can be followed north to the wall beach 
and in places elsewhere. Between Marblehead Neck and the 
mainland to the south is a magnificent boulder beach, on which all 
the phenomena characteristic of such a form occur. The rocks 
composing it represent all the phases to be found between Mar- 
blehead and Swampscott. A great variety of erosion forms occur 

(9) 
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in the rocky portion of the coast, due to primary or secondary 
structures, dikes, etc. The protective effects of barnacles and 
seaweeds can be studied successfully. 

On the east side of the shore road, a few hundred yards north 
of Clifton station, is a striated ledge of granite, with its lee side 
toward the east. This side presents the typical curves of marine 
erosion, accomplished apparently after most of the glaciation. 
The whole was buried in stratified drift, and has been exposed 
only recently through road building. The surface of the ledge is 
about fifty feet above the sea. 

The region possesses great petrographic interest. From about 
the middle of Swampscott northeast the rocks have the same gen- 
eral characters almost to Marblehead Neck. The odest is diorite, 
into which at an early stage a granitite has intruded. The relations 
between the two are various. In general, the contacts are dim 
and intricate. At one place the older rock prevails, at another the 
younger; and in many ledges, the mass is a breccia of granitite 
carrying irregular horses of diorite. Into these rocks a lighter 
granitite and an eleolite syenite have penetrated, and lastly a black 
trap. This is largely in dikes which run roughly parallel to the 
coast, and have well defined walls, often separated from the country 
rock. Since the last intrusions, which are probably Mesozoic, a 
great amount of faulting has occurred, much of it in a southeast 
direction. The "^ Lincoln dike," off Clifton, is the largest and best- 
known case. In the trap basaltic structure is roughly developed 
in some cases, and many dikes have porphyritic centers. 

Farther north, including the southern part of Marblehead Neck, 
the main rock is porphyrite. Beyond here it is a coarse granitite 
for the most part, on the ocean side. The well-known Bostonite 
occurs on the west side of the neck, but can be found only at 
low tide, and by diligent search. 

Literature. 

Sears, J. H. ~ Various articles on the geology of Essex county, in 
Essex Inst. Bull. 

NAHANT. 

Boute, — By rail. Eastern division Boston and Maine road, from 
North Union station, to Lynn; fare, $.20. 

By electrics J Lynn and Boston road, Scollay square to Lynn ; round 
trip fare, $.25. 
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By wheel, over Charlestown bridge, through City square, Charlegtown ; 
over elevated bridge to Chelsea, through Broadway, Chelsea, to Lynn. 
From Lynn, by barge, wheel, electric, or afoot, to Lynn beach, walking 
thence southeast to Eastern point on Great Nahant, making observations 
en route. Return to Lynn may be all the way 6y barge if desired, for 
most of the trains; barge fare, single, 9^15, round trip, $.25. 

Lynn beach, from Lynn to Little Nahant, offers an excellent 
opportunity for the study of marine constructive action. The 
bouldery character of Marblehead Neck is absent except at the 
ends. The variations in texture along its course and upward from 
tide-line to crest can be seen plainly. The remnants of a few 
dunes stand by the roadside. Ripple-marks, wave-marks, rill- 
marks, trails, impressions of organic forms, etc., are abundant 
at low tide. Rafting in of pebbles and shells attached to Lami- 
naria is a common sight, especially after easterly storms. The 
spit-building has progressed from both ends ; but there is such a 
preponderance of southward motion, that, as can be seen in the 
field, the union of the two spits was close to Little Nahant. The 
beach is very recent, and growing rapidly. (See also Zoology, p. 
77; Botany, p. 97.) 

Little Nahant consists of syenite, and a small amount of sed- 
imentary rock on its northwest side ; the latter quartzite and meta- 
morphosed green slates, with a strike N. 50^^ £., and a dip 70° 
S. E. The whole is intruded by trap dikes of diabase or basalt, 
probably of the same late series as those at Clifton and in Somer- 
ville. The glaciation offers little of interest. In what appear to 
be sheltered spots on the northwest slope, some eolian action is in 
progress. Marine effects are shown here and at Great Nahant as 
well as anywhere on the coast, especially with reference to lines of 
weakness. The cliffs of Little Nahant give indication on the north 
side of a twenty-five foot marine bench, possibly postglacial. The 
appearance is clearer on the east end of the laud. Numerous 
dike chasms, especially on the south side, give effective exhibitions 
of the wearing action of the waves at high tide, by their ceaseless 
pounding and reflow. Joint chasms present the same appearance ; 
and in one instance — "Irene's grotto," on the southeast side of the 
peninsula — a large section of rock has disappeared below, leav- 
ing a solid roof above. The place hardly can be dignified by the 
name of cave, but is only an arch ten or fifteen feet long. Pro- 
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tective effects of algse and barnacles are displayed to great advan- 
tage on the broad rock shelf which extends from the eastern end 
at tide level. 

Between Little and Great Nahant is ft fine wall beach, high and 
coarse at each end. The gradation from angular blocks to well- 
worn pebbles can be followed in all its stages. At the north end is 
a partial dead-water, wherein great masses of kelp lodge. On the 
back side of the beach many angular pieces may be found, thrown 
up chiefly during the storms of winter. At times in this season 
the road is impassable. It is probable that the '* pocketing " of 
the material is due, not to currents from either end, but to the 
greater blow and transporting power of long waves on the two 
horns, and the rapid loss of this power as the wave moves toward 
the apex of the angle. 

Great Nahant is composed of two islands, and the lines of union 
which have made them -one can be seen clearly. The swampy 
area running south between the main hills and Bear pond marks 
the position of the old strait. The main igneous rock is a coarse 
diabase. On the south and southeast are lower Cambrian sedi- 
ments. They consist chiefly of indurated pelite and white limestone ; 
the former containing calcareous concretions, which are repre- 
sented largely by cavities filled with epidote crystals. They are 
more strongly marked below the sheets of diabase, and become 
less frequent farther away. 

The limestone is fossiliferous, bearing Indistinct outlines chiefly 
of Hyolithes communis var. emmonsi. The strike of the series is 
N. SO** E., its dip about 45° N. W. Trap dikes intersect both 
sediments and diabase. Just beyond the outcrop of the white 
limestone beds a transvei^se fault may be seen. The beds on the 
north have been thrown down thirty or more feet, bringing the 
white limestone near sea level. The main trap sheet, which on 
the south of the fault is exposed in the field south of the stone 
building, north of the fault outcrops along the cliff walk. Below 
it is the best place to observe the altered calcareous concretions* 
The fault line is marked by a fine chasra east of the cliff walk. 

The difference in effect of the marine action upon the igneous 
rocks andclastics is brought out clearly here. The former have 
the rounded outlines seen elsewhere on the coast. The latter are 
angular, bold, rugged. Several systems of joints intersect the 
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strata, which dip landward ; hence the irregularity of the projec- 
tions, the presence of stacks, joint chasms of great length, etc. 
Dike chasms are abundant. The best is the *' Devil's bridge," a 
little north of Pulpit rock (the best-formed stack). Here a part 
of the dike remains and forms a natural bridge. The action of 
the waves at high tide is worthy of close attention. 

On the north side of Great Nahant, a fair bench has been 
formed by the sea. Follow the cliff walk southward, crossing 
a coarse pebble beach to the next rocky headland, to where the 
north-south road ends. From here, in front of a dwelling house, 
a path leads down to Swallow's cave, perhaps the finest cave on 
the coast. It can be explored only at low tide, and will be found 
to extend througli the cliff from end to end, and to terminate up- 
ward in an arched roof, broken only by one circular window. 
Near the outer end the tunnel is divided by a projecting piece of 
the country rock, where the eroded dike itself formerly was 
divided. The tunnel is long and high and narrow, and on its bot- 
tom are several tidal basins filled with water. For this portion of 
the trip, arrangements can be made with the barge driver to call at 
the cave at any hour, thus saving further walking. The spouting 
horn, a miniature dike cave, can be visited by leaving the barge 
on the north shore (the main road to East point) just east of 
Castle rocks, where a path leads noi*thward to the horn, whose 
location is marked by a bench on the sdmmit of the cliff. The 
visit should be made at half-tide, and the view gained from below. 
Here, as so often on this coast, care is necessary to prevent a rep- 
etition of the too frequent accidents. A satisfactory trip can be 
made by asking the barge driver to stop first at the spouting horn 
at the ebb tide. He will drive to a point west of the horn, whence 
a path leads eastward. Follow the path east, and south beyond 
the horn, striking the road near Castle rocks. A short walk will 
bring one to the entrance to the Lodge estate. Walk from here 
by the foot-path to East point, going later to the cave as already 
directed. (See also Palaeontology, p. 38; Zoology, pp. 85, 87; 
Botany, p. 97.) 

Literature, 

Foerste, A. F. — The paleontological horizon 'of the limestone at 
Nahant, Mass. (Bos. Soc. Nat. Hist., Proc, vol. 24, pp. 261-263 ) 

Lane, A. C. — The geology of Nahant. (Bos. Soc. Nat. Hist., Proc, 
vol. 24, pp. 91-95.) 
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PINB HILL, MBDFORD. 

Boute.-^ By rail, Boston and Maine road from North Union station to 
Medford, five miles. Single fare $.10. By electrics, Medford and Maiden 
cars from ScoUay square to Medford square. 

By wheel, cross Charlestown bridge east of North Union station, through 
City square and Sullivan square, Charlestown ; Winter Hill avenue and 
Mystic avenue to Medford square. 

Continue through Medford square by all routes, north for one-half 
mile to point where sign " Middlesex Fells Reservation " appears on left. 
Turn off along driveway, keeping to right at junction of roads. Dike 
appears here underfoot and for nearly a mile north. 

A dike of diabase, commonly known as the '^ 300 -foot dike," 
lies in the main between two hills of country rock. Along the 
road, diabase soil can be contrasted with glacial soil. The age of 
the erosion can be noted, and the contact on either side followed 
quite closely . On the west, at the south or nearer end, it is very 
involved ; and at various places along the margin on both sides 
other dikes having an east-west strike can be found. The country 
rock in the southeiii portion of the field is porphyrite ; in the 
northern, granitite. The relations of the two are not shown. The 
former varies considerably in the size and abundance of the ortho- 
clase crystals. The diabase also varies much in texture from 
center to sides, becoming in some places a fine-grained trap. It is 
probable that parts show the microstructure of basalt rather than 
of diabase. At the north end of the walk, where the dike is lost 
to sight for some distance, a small section of the east contact in- 
dicates a slight dip to the westward away from the vertical. What 
is probably the same dike appears also at the old Powder house in 
Somerville, and in va quarry on Granite street in the same city. 
The former shows inclusions of rocks which lie beneath the sedi- 
ments of the Boston Basin. 

Perhaps the most interesting feature of the dike is the weather- 
ing. The southernmost quarry exhibits the concentric arrange- 
ment well, and all stages from compact rock to fine gravel can be 
seen. In any case, however, slight changes have taken place, and 
the pow-dered rock effervesces freely with hydrochloric acid. To 
the south near Medford square, along Governor's avenue, road -cuts 
also show residual boulders and coucentric peeling. Good photo- 
graphs can be obtained. 
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Literature. 

Jagger, T. A., Jr. — An occarrence of acid pegmatite in diabase. 
(Am. Geol., vol. 21, pp. 203-213.) 

Merrill, G. P.— Rocks, rock-weathering and soils. 1897, pp. 218-222. 

GLOUCESTER MORAINE. 

Boute. — By boat, from Central wharf, Boston, to Gloucester; single 
fare, $.50 ; round trip, $.75. 

By rail. Eastern division Boston and Maine road, to Gloucester ; fare 
a. 72. 

From Gloucester, take electrics for Rockpo^t, alighting when most 
convenient ; or better, walk eastward along electric track, turning south 
at any desired point. The excessively rocky portion lies chiefly on that 
side. Again, take electrics for Lanesville, alighting at Riverdale, and 
walking up to the morain^c field. Visit Rail Cut hill. A good view can 
be obtained from near the signal staff, and a heavy moraine lies west of 
the hill. 

All the central part of the island of Cape Ann is occupied by 
morainal material ; but the portions most interesting are the '^dog- 
town commons," formed of excessively bouldery drift, and so 
stony as to be worthless for cultivation. These form some of the 
roughly parallel ridges running northeast. They lie mainly in two 
or three lines, on both sides of the railroad to Rockport. The 
electric line is nearer the outermost or southern ones. Their posi- 
tion can be found best from the map opposite page 608 in the 
paper noted below. Among other interesting problems connected 
with the region are differential postglacial weathering, postglacial 
and preglacial stream erosion, and the composition of the moraine. 

Literature. 

Shaler, N. S. — Geology of Cape Ann, Mass. (U. S. Geol. Surv., 9th 
An. rep., pp. 629-611.) 

ARLINGTON MORAINE. 

Boute. — By electrics (Harvard square car) to Harvard square; change 
to Arlington car, stopping at Highland avenue, Arlington. Follow this 
street to the end, where a road leads north to water tower. Strike into the 
fields on the southwest where, on the hillside, the moraine will be seen. 

This is an excessively rocky moraine, composed of medium-sized 
granite boulders, all of which are well rounded by weathering. 
The moraine trends generally northeast and southwest, and its 
northern margin is very strengly defined. It can be traced south- 
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CORET HILL, BRIGHTON. 

Boute. — By electrics, Allston and Newton cars from Park street by 
Subway, alighting at Allston street, Allston. Tnm to left up Allston 
street to Commonwealth avenue extension at foot of Corey hill; to right, 
up the avenue. The rocks in question extend from the foot of the hill on 
the north, to the road quarry on the summit. 

By wheel, along Commonwealth avenue and its ^'extension,'* from 
Boston to the point mentioned above. 

Corey hill is a drumlin, the outline of which has been changed 
somewhat through artificial terracing. The main hill is sheltered, 
AS it were, on the east of a large projection of sediments over 
which the extension of Commonwealth avenue runs. The appear- 
ance is as though the drift had migrated eastward under the influ- 
ence of the ice-movement, coming to rest finally in the lea of the 
great roche moutonnee. 

The structure of the bed-rock is that of a crushed and faulted 
anticline, whose axis crosses the road northwestward on the north 
side of the crest of the hill. The strikes and dips of various out- 
crops are somewhat obscure. Sandstone, conglomerate, and sandy 
shale compose the mass, apparently with several repetitions. This 
appearance may be due, however, to isoclinal folding, and this is 
known to account for one case. On the east side of the road, the 
last ledge before the open field on the summit shows sandstone, 
•conglomerate and shale, the whole apparently at least fifty feet 
thick. Examination of contacts will show that pinched folds are 
present, giving probably less than six feet total thickness for the 
mass. In many places cleavage obscures the bedding, lying at a 
small angle with it. On the west side of the road for some distance 
it is almost parallel with the stratification, and the two together 
form the slab-shaped outcrops of the cliff. 

Other secondary structures are abundant, and the joint systems 
are worthy of special notice. The east side of the road, opposite 
the quarry, gives a face of conglomerate with six or seven systems 
finely developed, the fracture passing through pebbles and cement 
with equal ease. On the west of the road and north of the quarry, 
opposite the large open field, sandstone whose bedding and cleav- 
age coincide shows several good systems, and occasional curious 
local interruptions to them. 
2 
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few days. To the north, along the electric line, sections of the 
western lobes are exposed by excavations for a reservoir, and the 
till beneath the plain laid bare. South of Commonwealth avenue 
the convex terminal lobes of the plain are developed finely. Still 
farther south and southwest lies the remnant of a swamp with clay 
bottom, now largely filled in by human agency. Three hills project 
above the general level of the plain. They are a drumlin and* 
two kames, older than the plain and partly blanketed by it. The 
illustration of Gulliver's model shows them well. 

Literature. 

Davis, W. M. — The subglacial origin of certain eskers. (Bos. Soc. 
Nat. Hist., Proc, vol. 25, pp. 477-499.) 

Davis, W. M.' Structure and origin of glacial sand-plains. (Geol. Soc. 
Am., Bull., vol. 1, pp. 195-212). 

Gulliver, F. P.— The Newtonville sand-plain. (Journ.of Geol., vol. 1, 
pp. 803-812.) 

AUBDRMDALE. 

Soute, — By raUy Boston & Albany rofl^, Kneeland street station, to Au- 
burndale. It is best not to go by wheel on account of the cross-country 
walking. From the station turn to left along the main street, to right up 
Grove street (first turn; , to left along Woodland avenue, past grounds of 
Lasell seminary, to right up Seminary avenue, to left up Oak Ridge 100 
feet. 

The beginning of the esker near the Seminary grounds cannot 
be seen well. The coarseness of the material in the excavation 
near the house at Oak Ridge is noteworthy, the presence of two 
large boulders particularly. The variation in texture from here to 
the terminus at Woodland is much greater than in the Newton- 
ville case. The cross-section profiles of the ridge at various points- 
are very different, and the changes in this correspond in a general 
way to changes in height and direction of crest-line as noted by 
Woodworth, who drew some of his conclusions as to the origin 
of certain eskers in subglacial tunnels from a study of this ridge. 
Davis also used the region between Auburndale and Waban in 
reaching the same results. 

The topography of the neighboring surface is normal, the land 
being swampy, with the exception of some kame and kettl* por- 
tions in Auburndale. A branch esker a few hundred, feet long runs 
off from the west side of the main ridge between Auburndale and 
the railroad crossing, evidently the cast of a side tunnel. The cut 
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moat of theae wUl be fouDd dead. The moat common crab ia the 
cosmopolitan Cancer irroi-atua, which ia found both dead and in a 
living state. It ia most abundant among the rocks and in the 
rocky pools. The horse-shoe crab, lAmulua polyphemus, is not 
common on the Revere abore ; although the exoekeletona and dead 
animals, aa well as living onea, are cast up occaaionally on the beach, 
or stranded by the retreating tide. It is seldom that good speci- 
mena can be obtained, these being far more common on the flats 
and marahy lands in the southern part of Maaaachuaetts bay, and 
still more soon the South and Cape Cod shores. Occaaionally the 
animals may be aeen swimming below low-water mark on the 
Revere shore. Among the cirrhipeda acveral species of goose 
barnacle, Lepas, and the acorn barnacle, Balanus balanoideg, are 
common, tlie latter encrusting stones on the stonier portion of the 
beach. 

Of nemertean worms, Meckelia ingens^ may be obtained opposite 
Oak island station, in muddy aand one to two feet below low- water 
mark. In the aame place the polychsete worm Nereis virens 
occurs, at a similar depth below low water. With it live several 
species of Rhynchobolua. In the muddy sand on Saugus river at 
the northern end of the beach, and a little beyond the Point of 
Fines station, several polychsetes may be found by digging. 
Among these are C'Umanella torc/wila, which constructs long round 
tubes of agglutinated sand, and Rhynchobolus americanui. With 
these worms occurs the holothurian Leptosynapta girardii, usually 
in considerable numbers. The eedentary worms are represented 
by several species of Spirorbis, which are found in abundance 
attached to seaweeds cast up on the beach by storms. The 
animals fi-eqnently may be obtained alive just after they have been 
oast up. 

Echinoderms are not very common on the beach. Small star- 
fish, Asteriaa, may be found commonly among the roots of Lamina- 
ria where small aea urchina, Strongylocentrotus, and brittle stars, 
Ophiopholia, also occur. The aea urchina are found alao in a more 
or less battered condition among the seaweed after storms. The 
sand dollar EchirMt-cichnius parma rarely ia found on this beach. 
Two species of holothurians also may be found on the beach 
after storms. Of these, Caudina aTenaXa often occurs in great 

am Indebted to the Zoological 
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leftvceds of the beaoh, between Oak island and the 
Bs. This species is especially abuodant after an easterly 
ipecimens in good condition may be obtained. It is 
;nized by its long slender form and alternating tiydro- 
Iractinia polydina frequently covers the dead sheUs 
J hermit-craba : bnt the Bpecimens obtained on the 
itber dried, showing notliing hut the polyparium, or 
lale are white, an indication that they are dead. Very 
jviug specimens be obtained on the beacU. Clava 
y be found attached to Fucus on the rocky portion of 
ear Crescent Beach station. 

>a, the genus Membranipora is represented by several 
listing Fucus, Laminaria, or ChandruB cri^us. The 
m species is M. pilosa. Crista ehurwea, a small 
rm with slender stellate branches, and a coarser form, 
nulosa, also are common on the seaweed. Other bryo- 
: seen on the cast-up seaweed, and sometimes on stones 

tunicate at all likely to he found on this beach is Bol- 
I, but this occurs more frequeutly on Swampscott and 
shores. The normal habitat of this species is in from 
een fathoms of water, where it is attached to rocks or 

SWAHPSCOTT BEACH. 

Bji train. Boston and Maine road, from North Union station 
S-SO. From Ly nn via LyDDaadSwampscott electrics to the 

cs. from Scolla; square, in tbe Lynn and SwampscotC 

'.5. round trip, 

e, through Chelsea and Lynn to the beach, following car 

imber of the species found on Revere beach may be 
o on Swampscott beach. . In addition, a number of 
jially shells, may be found, which are largely derived 
nachs of fishes cast on the beach by fishermen. One 
beautiful of these is the small gastropod Margarita 
'his, although a small shell, is conspicuous from its 
e and iridescence, which appears when the exterior 
Other species of Mai^arita also occur, ^eptunea 
d more often here than on Revere beach, and perfect 



in the mnd of this beach. N. polagica has been obtained from 
the aand at about high-tide mark, and N. virena may be found also, 
loner down pn the beach. 

B. Estwtrine faunas. Muddy beach and bottom, bridge-piles, 

mud-Jlats and rocky shore. 

BEVERLI. 

Boute. — By train, Boston and Maine road from Nortb Union station 
to Salem ; fare 9.3S. Take electrics (or blcjcle, tiro miles) at Essex street 
for Beverly bridge; atop at Salem end of bridge. Obtain boat from Mr. 
Powers. No. 2 Bridge street. Chief collecting grounds under the bridge, 
and on tbe ledges in the estuarj. The time of lowest tides should be 
selected. 

In the mud about the boat-landing, Ityanaasa obaoleta is the com- 
monest gastropod. It may be seen crawIiDg by thousands in the 
mud, and can be recognized easily by th» comparatively smooth 
spire and rather coarse aspect. With it occur Ini^e numbers of 
Littorina littorea. Hermit crabs are very abundant in the mud 
about tbe landing, but in this part of the estuary they seldom 
bear Hydractinia. Gammarus ornatus may be found also, although 
perhaps less commonly than on the more stony portions of our 
shores. The best collecting is from the piles of the bridges, es- 
pecially the road bridge. A number of distinct zones may he 
recognized on the piles, each with its characteristic type of animal 
life. The highest zone is occupied by the common barnacle, Ba- 
lanua balanoides, which completely covers that portion of piles, 
and in a measure ser^-es as a protection to them. These animals 
grow so closely crowded tc^ether that they are unable to assume 
their normal form, and are obliged to increase chiefly in length. 
One to two inches in length is not uncommon in this location, 
witli tbe diameter of the corona seldom exceeding half an inch. 
Next below the barnacle zone we flnd the timbers, where 
shaded, covered by our commonest campanularian hydroid, Cam' 
panidarta Jlexuoaa. This is flesh-colored, and often occurs insacb 
luxuriance as to cover the piles completely. When the tide is out 
these bydroids hang down in brownish masses, often closely ad- 
hering to tbe wood ; and nnder such circumstances they offer no 
indication of the beauty which they will exhibit as soon as tbe re- 
turning tide revives them. The species is quite hardy, and may 
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be kept alive easily for several dajs, provided it has a sufficient 
amonut of water. It seems to require periodical ezposnre, for we 
seldom find it growing much below low-water mark. The same 
species inbabite the piles of all our bridges across tide-streams and 
estuaries, often occurring where the water is very muddy. It 
lives also on exposed shores, growing on and under the rockweed 
and in the fisBures of the rock, wherever protected from the foice 
of the waves. 

A little lower down the piles are covereii thickly with mussels, 
Mytilut eduHs, which in turn frequently are covered by the Gam- 
panul<^ria Jtexuosa. This grows on the mussels in thick bunches, 
from which it is more easily obteined than from the timbers. 

Almost at low-water mark, and exposed only at the lowest tides, 
we find another campanularian, Obelia commissurcdis, which is 
occasionally abundant, although one usually must search for it. 
It is distinguished easily from Cdmpanularia Jtexuosa by the 
longer, more slender, and more profusely branched form of the 
hydrozoarium. Obelia gelaiinosa, a somewhat coarser species 
but similar in its general form, also may be found in this position. 
Id the same zone we find the beautiful tubularian, Parypka crocea, 
which is often very abundant. This is the largest and perhaps 
most beautiful of our common hydroids ; and is easily recog- 
nized by the large heads, the two circles of tentacles, and the 
brilliant pink color. Not infirequently the heads are broken off, 
the stems remaining like bunches of stubble. Nevertheless they 
retain their vitality, and probably have in company with other 
tubnlarians the power of regeneration. This species grows very 
rapidly, and will become attached to objects submerged only a 
short time. A dory which had been for two weeks in the tide-way 
near the draw of Beverly bridge in June, 1897, had its bottom 
covered completely with this tjeautiful hydroid, most of the indi- 
viduals apparently in an adult stage. 

Below Ihe zone of tubularians, the piles are corer«4 with sea> 
anemones, Metridium marginatum. These grow so thickly that 
in places there is hardly a space between them. They vary greatly 
in color, but the majority are reddish -brown. At the lowest tides 
many of tbem are exposed, and then hang down limp and unsightly. 
Among them, as well as among the hydroids, nudibranchs are not 
uncommon. Dendronotus arboreacena, with two rows of large ar- 
borescently-branched gills on its bacli. Is the most abundant. This 
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species feeds on hydroids, and its n&rrow foot adapts it eminently 
for creeping over these small creatures. It will be found commonly 
ID tlie collecting bottles, after the; have stood for a time ; but is 
not noticed generally amongst the hydroids on ttie piles. 

On the fronds and among the routs of Laminsria, whick are 
frequeutly caught on the piles, many interesting species may be 




obtained. Obelia geniculata often covers the fVonds thickly, giring 
their surfaces a downy appearance when floating im the wattr. 
This species ia a nttwe of the cold water of the outer shore 
and is seldom obtained alive except ia its natural habitat. The 
drainage-polluted water of the Beverly estuary is especially nnf a- 
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for several boure at a time. It is aeually of a deep flesh color, 
vhich In exposed and contracted animals appears much deeper 
than in expanded ones. Sertularia pumila is another hydroid 
abundant under and on the rockweed ; and Campanularia flex- 
uo»a, though much rarer in this habitat than in the preceding, 
also is found. Barnacles are common, and near them occurs 
Purpura lapillua in considerable numbers and in great variety 
of form and coloration. The pear-shaped egg-cases of this 
species may be found asnally in clusters attached to the rock or 
seaweed. They are white or yeUow, turning with age to pink or 
purple. Three species of Littorina always can be found on these 
rocks. The largest, L. Uttorea, ia extremely abundant and, like 
all littoral species, shows considerable variation in form and color. 
The email higb-epired species, L. rudia, also is common, and like- 
wise shows much variation. The spotted variety, L, tenebrosa, also 
occurs. L. palliata, another common variety, has a low spire and 
is more globose and smooth. It is sometimes yellow or orange in 
color; but more commonly dark brown or olive, not infrequently 
striped, banded or spotted. 

In the shelter of the ledges is an extensive muesel-bed, and star- 
fish are not uncommon. They are more abundant however in 
the immediate vicinity of the tedgea, where the large Aaterias vul- 
garis may be seen by the hundred on the muddy bottom and among 
the eel-grass. A. forbeaii also occurs here, but is more common 
on the ledges. 

The smooth starfish, Cribrella nanguinolenta, sometimes is found 
on the ledges ; but on the whole it is a rare species on our coast. 
Clinging to the ledges and to submerged stones and shells, the 
common limpet, Acmcea teatudinaUs, can be foiind in abundance. 
It varies somewhat in shape and coloration. On the muddy bottom 
accessible at the lowest tides, where the water is only from one to 
two feet in depth, the large hermit crab Eupagurus bemhardus 
is very abundant. It inhabits the shells of Lunaiia heroa, Buccinum 
xundatum. and large shells of lAUorina littorea. Upon these shells 
may be found commonly the polymorpbous hydroid Hydractinia 
polydina. 

On the eel-grass the curious "no-body-crab," Caprella, may 
be found ; various species of hydroids as well as gastropoda, sim- 
ilar to those found on the ledges, occur clinging to the eel^rass. 

In the deeper water of the estuary, the large simple hydroid Cory^ 
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7norp?ia pendida has been found. The bracbiopod TerebrattiUna 
septeiUrioncUis sIbo has been taken, farther out. 

During the sammer months, the common vhite Jelly fish, Aurelia 
Jlavidula, always may be seen in tbe water near the tide-way. The 
larger brown Cyanea arctiea also U seen oocaeionally. 



.^ 



. Rocky shore faunas, comprising the rochy diff factes of the 
IMtorcU zone, and the tide-pool fades of the iMminarian zone. 

The rocky cliff facies of the Littoral zone is characterized every- 
where by the abundant growth of the rockweed Facus add Aaco- 
phyllom. (See pi^e 97.) On and under these rockweeds many 
animals find a congenial place of abode, in situations that would 
appear all but conducive to their existence. It is ti'ue that the 
rockweed breaks the force of the wave-impact, which otherwise 
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would be absolutely deatrDCtive to &11 but the most protected 
of the littoral animals ; nevertheleea one cannot cease to wonder 
that animnle apparently bo frail as the hydroids and bryozoans can 
withstand the continued beating of the surf, even with the protec- 
tion afforded by the rockweed. This applies especially to such 
unprotected hydroids as Clava leptostyla, which may not infre- 
quently be found on the rockweed in the most exposed places. 
The reason for the luxuriant development of animal life between 
tide marks on exposed shores is no doubt, as often has been 
pointed out, the large supply of food furnished in a ground-up 
condition by the waves. 

It will be interesting to note that most of the common littoral 
animals of these exposed shores are in some way or other pro- 
tected from the full force of the waves by their thick shells or 
other covering. Those same coverings serve them also as pro- 
tection against the drying effect of sun and air during their 
periodic exposure between tides. Among hydroids, Serlviai-kt 
pumila, always found in abundance on the rockweed, is Itest pro- 
tected from the force of the waves and the heat of the sun by its 
operculat«d hydrothecie. In consequence of the closure of the 
hydrotheoa by the operculum upon the contraction of the polyp, 
the hydroid can be exposed to a hot July snn for five or six 
hours, and after that will revive on being placed in water; while 
the same exposure will dry the rockweed and render it brittle. 
The other common hydroid of the exposed shores, Campanularia 
Jlexuosa, has its polyps protected likewise by hydrothecte ; but not 
having the additional protection of the opercnla, it is less able to 
withstand the force of the waves or t^e drying effect of exposnre 
to the sunlight. In consequence, the usual position of this hydroid 
is under the rockweed, upon its stems, or on the ledges. Thus it 
is not only protected from the force of the waves but kept moist 
by the rockweed, which at low tide covers it like a moist curtain. 
The common bryozoan of these exposed shores is Alafonidium, 
hiapidum; the soft, thick and furry polyparium of which is suffi- 
cient protection against the force of the waves and the drying 
power of the sunlight, especially as this species grows chiefly 
around the stems of the rockweed, where it is in no danger of be- 
ing beaten against the rock. 

The gastropods of the sxposed rocky shores are protected by 
thick shells. This is shown by the commonest species inhabit- 
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TRri^ated and mottled to regularly striped and baoded. Nearly 
smooth varieties occur side by side with those coarsely ribbed, 
and occasionally an individual with strong varices may be found. 
Variations in elevation of spire and outline of peristome also 
occur. The two small species of Littorina, L. rudi* and X. pal- 
liata, are always abundant on the rocks or seaweed, both show- 
ing coDsideiable variation in form and color. Both species are 
vegetarians living upon the seaweed (Venill). The first of these 
is of special interest from being viviparous (VeiTill). Around the 
stems of the rockweed, on the more exposed ledges, where the 
cool dear water bathes them the ^greater part of the time, our 
common furry bryozoan Alcyonidium hiapidum, usually may be 
found. When the polyps are withdrawn the bryozoarium is not 
very attractive ; but when the specimen is placed in a jar of clear 
cool water the pale purple polype soon expand and the colony 
becomes an object of great beauty. 

In the fissures left by worn-out dikes, as well as under the over- 
hanging portions of the ledges, various sponges of the genus Haly- 
chondria ( ?) may be found. The most abundant of these have 
a light greenish tint, and occur also in the tide-pools. With them 
lives a bright red species. 

Numerous small hollows or diminutive tide-pools may be found 
on these ledges, and they furnish the best opportunity for observ- 
ing the barnacles in the operation of feeding. In order to see 
this, one must get down close to the pool, in such a position as 
not to obstruct the sunlight. Unless the water has become too 
warm, the little creatures almost always will be found active. In 
these small pools, various isopods and amphipode are common. 

The larger tide-pools, always fringed with rockweed and lined 
with Corallina, Chondrus cri^us, Ulva, and the long-streamers of 
the smaller lamiuarians, are the ideal collecting grounds for the 
student of marine invertebrates. A few interesting ones occur at 
Castle rocks, but there is probably no place on the Atlantic coast 
where tide-pools are so abundant and so rich in life as at East 
point, Nahant. The lai^r tide-pools of Castle ixtcks always are 
well stocked with Sfodiola modiolus, star-flsh, and sponges ; and in 
addition to these a number of the more delicate invertebrates oc- 
cur. Among the rock masses, where protected from the force of 
the waves, the common sea-anemone, Metridium marginatum, lives 
in abundance. When the tide is out these animals can be observed 
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readily in their native habitat where, in the shadow of the cas- 
t«11ated clliFs, they seem not to be affected by the drawing off of 
most of the water, but remain with tentacles spread and bodies 
fully expanded, to the delight of the observer. When the water 
is warmed by the sun, the animals contract. This species ie quite 
hardy, and can be kept in an aquarium for weeks, provided the 
water is kept cool and is changed every few days. It may be fed 
on bits of meat, snails, etc. 

The frondose bryozoan Bugula turrita occurs abundantly in 
these tide-pools, and can be distingnished readily from the hydroids 
asBOciated with it, by tlie flat character of its branches. This spe- 
cies shows the avicularia well ; and under the microscope these 
maybe seen active in a living specimen, if kept in salt water. Mem- 
branipora plloaa and other species of encniBting bryozoans are 
found on the branches of the rockweed, as well as the Chondrut 
crispus; and with these on the latter alga, may be found commonly 
the spiral shell of the sedentary worm Spirorbis borealia. Hydroids 
are abundant, but they are mainly campanularians. Campanularia 
Jlexuosa is not an uncommon species on the rocky walls of the tide- 
pools, but is more frequent under the rockweed al)ont the rims 
of the pools. Serttdaria pumila, most at home on the rockweed, 
nevertheless occurs in the pools, although much less commonly than 
on the rockweed. The two delicate species of campanulate hy- 
droids, Clytia blcopkora and C (Orthopyxis) poterium, are also com- 
mon in these pools ; and with them occur numerous other animals, 
which are found likewise in the tide-pools of East point. 

EAST POINT, NAHANT. 

Route. — From Lynn by barge or bicycle, across Nobaot neck to 
the Lodge estate. Follow foot-path to cliff. 

At East point, Nahant, the cliffs are composed of metamorphosed 
slates and limestones with several intrusive beds (see pp. 10-13), 
the whole dipping inland at a high and practically uniform angle. 
Owing to the varying hardness of the beds, and the erosion of 
the softer in preference to the harder, a number of more or less 
completely enclosed tide-pooU are formed at various levels, all 
of them containing an abundance and variety of marine organ- 
isms. The best of these are m the vicinity of Pulpit rock, and 
are accessible at low water. The margins of these crystal pools 
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are lined with the drooping rockweed, and in their depths may 
be seen a luxuriant growth of the more delicate algra, eepecially 
TJIva and Chondras crispus, the latter reflecting beautiful blue 
and purplish colors from their oily surfaces wherever the sunlight 
strikes them. Coralline seaweeds are also very common, and among 
them the deep and clear-water mussel Modiola modiolus. Its sur- 
face commonly is covered with the pinkish encrusting Corallina, and 




ruugh with projecting epidermal spines ; features which serve ad- 
mirably to disgnise the presence of the mollusc. Attached to these 
mussels we find not infrequently the more delicate species of hy- 
droids, which are unable to withstand the exposure to which the 
more hardy littoral species are subjected. Among tubularians, 
EvdendHum, dispar and Coryne mirabilis are most abundant. The 
medusae of the latter species and of Bougainvillia supercUiaris 
may be found commonly in considerable numbers in the water off the 
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The eidcB o( ewne of the pools not iafrequently are found covered 
with email individuala. 




Liiiope. 

SMuropborB. Clftla. 

lAfler Feirkea, bj courtesy ol the Essex luBtltnte.} 

Sponges are common in all the pools, the most abundant being & 
large smooth species of a delicate greenish hue. Bryozoa always 
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ma; be obtained on this ahore, the encrueting species Membrani- 
jtoTa pilosa occurring on various seaweeds, while Crysia eimrnea. 
and Cellepora ramuloaa occur most commonly on tlie ChondriiB. 
Sugula turrita — often mistaken for a hydroid — is also a common 
species attached to the rocks or seaweed. Membranipora p'doia 
is recognized readily by the single layer of closely approximating 
oblique cells which are arranged in alternating order; and the rim 
of each is furnished with one long hair and several spinoas denticles. 
Cry»ia eburnea is attached only basally and grows in the form of 
little white bushy tufts, much branched and often forming a round 
cluster. The cells are cylindrical in two rows, nearly opposite, 
and bend outwards with a gentle curve, terminating in a circular 
aperture. CeUepora ramuiosa is a white calcareous dichotomously 
branched species, with irregularly clustered cells, each with a mu- 
cronate point on the margin of the aperture. It grows to a height 
of two or three inches (Johnston). Alcyonidium hispidum, always 
abundant on the open rocky shore, encrusts the stems of the Fu- 
CUB ; and with it occurs not infrequently the more delicate and 
smaller speciea A. hirsutum. These two are perhaps our most 
beautiful bryozoans when the polyps are fully expanded ; although, 
when the polyps are contracted and the rough brown polypary 
alone is seen at low tide, it is one of the least attractive objects. 

Spirorbis borealia, the common sedentary worm of this coast, 
always may be found in the tide-pools, attached to Ckondrug cns- 
pua and other seaweeds. Ifany cheetopods, nemerteans, and pla- 
narians occur also. The nudibrancbs are represented by the 
common and beautiful Dendronotua arborescens, which is abundant 
in all the tide-pools, ^olia papillosa and ^. rt{librafuAiata are 
found likewise among the seaweeds in these pools. Their egg- 
masses occur under small stones in the pools. Another gastro- 
pod abundant in these pools is our northern limpet, Acmcea testu- 
diiiaUa, which is found everywhere clinging to stones or shells. 
Chiton {Trackidermon) ruber, although more common in the deep 
water, from which it is brought up by the dredge, not infrequent- 
ly occurs in these tide-pools. Clinging to rocks, and simnlating 
in color the rose-tinted encrusting corallines so common on the 
stones and shells of these shores, it is distinguished with difficulty. 
Around the margins of the tide-pools and on the seaweeds and 
rocks exposed at low water, as well as crawling over the barnacle 
beds, is the most abundant coiled gastropod of these exposed 
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at all abundant on the rocky shores of this region are the mussels. 
Mytilua edvlis is found in sheltered places, behind rocks and under 
seaweeds, growing between tides ; while Modiola modiolus may 
always be found in the pools, where at first it is distinguished with 







difficulty because of the coralline growth upon it. Under stones 
in the tide-pools may be found also the small Saxicava arctica, a 
species much more abundant on the Maine coast. 
The Echinoderms are well represented in the tide-pools. Aaterias 
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/orbesii ia abundant and varies greatly in color. A. vulgaris is 
also common. The smooth star-fish, CribreJla aanguineolenta, with 
only two rows of ambulacra in each ray, not infrequently is found, 
although on the whole it is a rare speciee on our coast. 

The brittle star, Ophiopholia amleaia, is common in the pools, 
hiding away under stones and in crevices or clinging to the rocks 
under the seaweed. This apeoies ia much more common in the 
deeper waters off shore, where the dredge brings it up by the 
hundred. The common sea urchin of the north Atlantic coaat, 
StTongylocentTotu» drobachiensis, ie very abundant in the Nahant 
tide-pools. It may be found always in the deeper pools, hiding 
away in the corners and covering itself with shells, seaweeds, and 
other available protective coverings. Thts species is exceedingly 
abundant on some parts of the Maine coast, where it is uncovered 
by the thousand at low tide. It rests then among the stones, 
and is always more or less covered by dead shells, pebbles, etc. 

Crustacea are not uncommon in the tide-pools, where several 
species of decapods always may be met. After these and the bar- 
nacles, the most prominent forms are the isopods Idotea irrorata 
and /. phospAorea. The latter is found not infrequently swim- 
ming in numbers in these pools. Both species appear to be more 
abundant farther north, on the coast of Maine, where they are 
among the principal inhabitants of the tide-pools on exposed 
shores. The two species are distinguished readily by tbe form of 
the pleon, which in 7. irrorata has a tridentate termination, while 
in I. phosphorea it is pointed. Both forms are lai^e, an inch or 
more in length, and both vary much in color, the chief tints being 
greenish and brownish. I. irrorata is commonly striped, while 
/. phosphorea is more often banded. 

In addition to the animals mentioned from these tide-pools, a 
lai^e number of others occnr, including probably many unde- 
scribed species ; thus fUmishing an ideal spot for the student of 
marine invertebrates. 
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